Our life today is greatly enriched by accumulated knowledge and various material devices unknown to our ancestors. We have light and warmth at the touch of a switch or the automatic working of a pre-set master control; we travel in comfort by land, sea, and air at speeds unthought of in ancient times; we observe events occurring on the other side of the world a split second after they happen; we can talk to other people across the world as though we were face to face; we have newspapers, periodicals, magazines and books in untold numbers. More important than all these, physicians know the causes of most diseases and pharmacists provide drugs to cure or alleviate them; surgeons and dental surgeons restore health and natural function; anwsthetists abolish the pain incidental to operations thereby making the majority of them possible; and prosthetists of various kinds provide artificial substitutes, increasingly approximating to natural function and natural appearance, to replace missing tissues.
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It would at first sight seem that these tremendous advances indicate a comparable growth of intelligence; that although our bodies have made no significant advance (such as separate pathways for the lungs and stomach, better drainage for facial sinuses, improved resistance to cold or dampthe possibilities are numerous) our intellects, by a mysterious alchemy, have developed to a degree that places us on a level different from that of our Neolithic ancestors. This is not so: there is ample reason to believe that Neolithic man was just as intelligent as ourselvesthe difference between our ways of life is due to the fact that we are more widely informed. What we have achieved is the ability to store the facts we harvest by means that are an improvement on passing them on by word of mouth. The number of facts the average man stores in his mind today is probably no greater than it ever has been and, due to the cushioning of civilization, probably of decreasing basic importance.
In support of this contention I would quote Dr Alice Carlton, Prossor White Orator of 1962, who said in her Oration: 'Much as the outlook and modes of expression have changed there is little evidence that the human intelligence in the past 4,000 years has altered significantly.'
Intelligence andKnowledge Human intelligence is mirrored in human behaviour. If we go back far beyond 4,000 years we find that man, apart from possessing special aptitudes that we have lostor do not developcould do a number of things quite as well as we do them today. In the practical matter of livingthat is, getting his food, devising clothing, securing shelter, and propogating his kindhe survived sufficiently well for us to be here today, in spite of tremendous odds including a death rate that is believed to have resulted in an average longevity of less than twenty years. Of his medicine and surgery we have little knowledge but we do know that, like more recent peoples, there were some who sacrificed portions of their anatomy (in this case parts offingers), presumably to their gods. We also know that his surgeons could successfully trephine the skull.
A jet-propelled aeroplane or a computer is not invented as a new entity but is the summation of many discoveries recorded in thousands of documents throughout the world; is any one of them more ingenious than the discovery of the design required for the construction of the boomerang? I am left with the impression that Neolithic man had all our abilities and doubtless all our virtues and vices. If this is so, why did it take untold generations to get from the cave fire, the stone axe and the dugout canoe, to the tallow candle, the horse coach and the sailing ship; and only a relatively brief space of time to get to the light, warmth and other benefits of electricity, land and sea transport by steam and the internal combustion engine, and the marvels of air travel? The answer is that man took a long time to learn how to conserve and disseminate the knowledge he gained, but once he had done this the way to almost limitless advance was open.
The discovery of the principles of agricultureprobably around 6,000 BCprovided a more abundant supply of cereals concentrated in a readily accessible area; and observation of the effect of castration of young male animals enabled a supply of meat to be kept at home, thereby eliminating the time-consuming labour of chasing it. The urban economy that arose from the adoption of agriculture and animal husbandry led to the development of domestic arts and the growth of a class of traders. In the course of time there came the necessity for making lists of things, and pictograms were devised.
Development of Writing and Education
From pictograms man moved on to cuneiform and hieroglyphic writing, and the need for surveying settled land, coupled with the complexities of increasing trade, produced the tremendous inventions of mathematics and the alphabet: the first probably by the Egyptians and the second by Phoenicians.
The coming of the alphabet and the invention of paper and vellum gave the conservation of knowledge a sounder basis and a degree of continuity beyond what memory could provide. The civic requirements of the Greek States in the fifth century BC led to the establishment of an educational system in which physical fitness and military training were the first considerations but to these were added the study of music, arithmetic, geometry, astronomy and philosophy. This was the origin of Western education. In the Roman system that was later derived from the Greek there was a more formal establishment of schools and they were introduced into other countries within the Roman Empire. They were, of course, based upon a pagan philosophy and in the early part of the fourth century AD Constantine added a Christian element without banning the original pagan influence.
By the fifth century Italy had become the main centre of learning but the barbarian invasions of that country led to the disappearance of the state schools and there was a long period when learning was neglected. Norsemen laid waste Northern Europe (including Ireland whose contribution to the preservation of learning is not generally appreciated) and the Moors invaded the South. But the rise to power of Charles the Great in the eighth century and his practical interest in learn-ing fostered a reLirth of education which was a major factor in preventing its submergence during the Dark Ages.
The increasing secular importance of the Church required an educated priesthood and the provision made for this gradually included the laity. As times became more settled, wandering students from many European countries congregated around teachers of distinction, and students of similar geographical origin banded together in scholastic guilds for the protection of mutual interests. The schools that arose from these congregations of earnest seekers after knowledge were first called 'studia generalia'. The first was the studium of medicine at Salerno in the ninth century and it was followed by wider-based universities at Bologna, Ravenna, Paris and Oxford in the eleventh and twelfth centuries.
Students in Revolt
Students today in many places are in revolt, but this is history repeating itself. In Bologna during the fifteenth century academic matters were under the control ofthe doctors' guild (a 'doctor' ofcourse being a teacher). Boyd comments: 'But by a ruthless boycotting of recalcitrant doctors and of the students who attended their lectures, the student "universities" brought their teachers into entire subjection.' In other places students rebelled successfully against the powers of the Church and the civic authority. In 1150 the Emperor Frederick Barbarossa issued a decree granting special legal standing to all students in the Lombard kingdom. The students of Paris received a similar charter of privilege after a quarrel between citizens and students in the year 1200 in which several students were killed.
It seems to me that the difference between then and now is of two kinds. One, that professional agitators today find a profitable field in the dissatisfactions of the inexperienced young; the other, that the world of students now contains many who are neither interested in, nor mentally equipped for, serious study. They find grcater satisfaction in demonstrations and marches about matters they are too lacking in experience to understand.
The 'Printing Age' Until the fourteenth century education was stylized and inhibitory of new ideas: authorities both ecclesiastical and civil feared any questioning of established thoughtthey still do, as we have recently seen. But in the fourteenth century there arose in Italy the great revival of art and letters known as the Renaissance. This revival of learning when Europe had been ravaged by plague and war was the prelude to the invention of printing by movable type around 1450. The production of manuscripts was still mainly in the hands of ecclesiastical authority which understandably did not wish to produce anything contrary to its established views. The invention of printing by the immortal Gutenberg gave the laity the means of producing books in large numbers and thereby opened the way to previously unimagined fields of learning by the ready conservation and distribution of any knowledge that was gained.
Agriculture and animal husbandry freed man from the dangers and vicissitudes of foodgathering and hunting; writing freed him from the limitations of memory; printing freed him from the limitations of the manuscript. The result was the Reformation in the next century and the beginnings ofexperimental investigation.
So began the 'Printing Age', as necessary a step in the social development of mankind as were the Neolithic, Bronze, and Iron Agesbut not without hindrance. Ecclesiastics strove to retain the power they had wielded since gods were invented; politicians made laws to prevent the printing of material that might lead the populace to doubt the wisdom of their law-givers. Evidence is presented almost daily that this still continues, but we in this country have attained a wide degree of freedom to publish fact and criticism. A quarter of a century ago we nearly lost this liberty: memories are short and a new generation has not even memories: we cannot assume that we are secure for ever.
Gutenberg's press was based on the Rhenish wine-growers' press and printing was achieved by pressing the type into moistened paper. It is the development of this that enables what is discovered not only to be preservedwhich could be done by manuscriptbut to be made available to anyone anywhere, which the manuscript cannot do; and it is this ready availability, each copy the same as all the others and all made from a master checked by the author, that has accelerated the speed of scientific advance.
The Problem ofPlentitude This boon has unfortunately brought its own problems. Research seems to have a protozoan ability for self-perpetuation, each published study generating others related to it, so that the possibilities are limitless. As we can know no end to the number of facts, so we can set no limit to the ramifications of research. The conservation of knowledge made possible by the productivity of the press is now creating problems for the student and for the librarian, and perhaps we need manuscript-planning clinics to regulate the fecundity of authors lest published statements should so encumber the field of knowledge that the student will no longer be able to grow into a well-proportioned graduate, or the research worker be able to find the report he seeks.
The chief source of information today is the journal; in the course of time the contents of a volume are bound, becoming abook. The library of the Royal Society of Medicine (a collection which may properly be described as one of the nation's more important assets) consists of nearly half a million booksnot all of them bound journalsand it has a yearly intake of around 2,300 different journals. Between 70 and 80 are received each day and one can easily see that the indexing and storage alone of the many thousands received throughout the year is a work of some magnitude.
Sir Theodore Fox, recently editor of the Lancet, referred to the developing situation as a 'Crisis in Communication', this being the title of a Heath Clark Lecture he delivered in 1963. The 'explosion' of knowledge, he points out, is much faster than the 'explosion' of population. He quotes from 'Big Science, Little Science' by D J Price, who states that if the current growth of scientists were to continue for a hundred years, the United States would then have two scientists for every man, woman, child, and dog. As this is obviously impossible we must expect a deceleration of the rate of expansion; but even so the yearly accumulation of published work will continue to add increasingly to the problems of storage and retrieval.
An end-page of 'The Computer and the Library', by Cox, Dews & Dalby, has this quotation: 'By a fiction as remarkable as any to be found in law, what has once been published, even though it be in the Russian language, is spoken of as "known", and it is often forgotten that the rediscovery in the library may be a more difficult and uncertain process than the first discovery in the laboratory.' You may be as surprised as I was to find that this was said by Lord Rayleigh in 1884.
Use ofthe Computer
Since that time the librarian has developed mechanical techniques to meet the growing problem, but he has now had to turn to the electronic computer. Knowing that he had looked into the use of computers I asked the Accountant of the British Dental Association what they were. His note in reply read: 'When reference is made in modern language to a computer, the digital variety is usually referred to and it is called an automatic digital computer to distinguish it from the ordinary kind which may range from an egg timer to a professor of mathematics.' I am not competent to go further than this into the mysteries of computers but I would add that they have their own languages and can provide printed copies of the knowledge they store.
We must not fall into the error of thinking that the computer has any understanding. Cox The amount of information becoming available by these and other means is already so great that it may soon be impossible for one who wishes to review all the literature on some subjects to keep pace with what the librarian and the computer can retrieve. We are therefore now approaching the stage where the conservation of knowledge may defeat its purpose, but this is a subject upon which we cannot speculate here. I mention it because the ability to conserve the knowledge we gain seems almost to be an example of the philosopher's comment that every human organization contains within itself the seeds of its own destruction.
I have endeavoured to trace the golden thread of the conservation of knowledge through the historical tapestry of Western civilization. If we prize the science of today and the many benefits it brings, we must acknowledge that we possess this store of knowledge not only by virtue of the devotion of our scientific investigators but also because former generations gained the freedom to seek knowledge of any kind and discovered how to print and thereby disseminate what they had learned.
Value of Personial Con-tacts But if the acquisition of knowledge is by means of what has been printed, why do we still meet in gatherings such as this? Would we not be better employed sitting in the library engrossed in our
Proceedinigs? The answer, I am quite sure, is that clinical practicethe final purpose of medical knowledgeis not an exact science: there is a psychological requirement of clinical work that modifies the application of scientific knowledge, and the clinician learns much of this through the interplay of debate and discussion with his practising colleagues and the readers of papers. The infinite variety of the human patient needs more than scholasticism; nevertheless, the practice of tomorrow is based on the research of today, and the research of today is built on the printed records of the research of yesterday.
The clinician who does not mix with his fello\s is an incomplete person. Such self-sufficiency is not necessarily evidence of adequate knowledge or completeness of personality; it is more likely to be indicative of spiritual narcissism and. hov ever gifted the self-sufficient person may be, he limits the potential development of his powers.
Man seems to have an unquenchable passioln for seeking ne\\ knowledge and this is good whether it is for an academic purpose or for the benefit of patients. Sir Arthur Quiller-Couch concluded a discourse at the Royal Institution in 1919, entitled 'The Commerce of Thought', with these words: 'The secret -which is also the rewardof all learning lies in the passion for the search.' I believe that it is in this spirit that we shall continue to meet in this building.
MWeeting May, 27 1968 Oral Awareness and Partial Denture Design [Abridged] Professor D C Berry (University ofBristol Dental School, Bristol) On occasion, it appears to be impossible to make a denture for a particular patient which he or she can wear; sometimes modification of the design may improve matters, sometimes not. Our present knowledge of partial denture design is based more on the technical aspects, such as retention, than on oral physiology. If it is accepted that satisfactory control and use of a denture depends on the patient knowing where the denture is in relation to the rest of the mouth and, conversely, that if a patient is not aware of a denture he canlnot learn to control it, this premise is in agreement with the physiological principle that accuLrate motor control depends on good sensory information. This sensory input is held to be synthesized with previous sensory memory to provide, by association within the sensory complex, coInscious perception on which subsequent effective motor activity can be based. It wvas considered that a test of oral stereognosis or recognitioni of shapes might provide an indication of or-al perception or awareness, also that a test ot the
